The mosquito net existed long before it was known that mosquitoes transmitted malaria. Therefore it was not intended for malaria control. Objectives: To scrutinise the patterns of prevalence and identify any hitherto unknown factors that could explain the findings. Methods: Retrieval of records on malaria prevalence. Findings: Households sprayed in the previous 12 months or owning at least one ITN: 77.8% and IRS: 31.6% in midnorthern districts. Paradoxically, this was the highest malaria prevalence at 80.1%, hence the phenomenon of diminishingreturns. The urban children (28.6%), those of post-secondary education mothers (14.3%) and in the highest wealth quintile (33.3%) had a lower malaria prevalence than those without education (55.8%) and the less wealthy (67.6%), (p < 0.001). In all, the connection was that the urban (77.4%) and the wealthy (63.8%) sought health care first from hospitals, for proper treatment. Hence the low prevalence is most likely to be due to anti-malarial medicines and not to bed-nets and IRS, since the other findings of the survey show that there are no significant differences in bed nets ownership and usage and IRS in both groups. Recommendation: Antimalarial medicines should therefore be used to control malaria instead of the nets and IRS.
Introduction
The author having been associated with the subject of malaria for over half a century wishes to combine his long experience with the knowledge from Uganda Malaria Programme Review Report of 2001-2010 published by the Uganda Ministry of Health in May 2011 ( Figure 1 ) and the Uganda Malaria Indicator Survey of 2009 also published by the same Ministry to hold the view that there is no evidence at the present time to suggest that the current control measures of malaria based on the bed net and Indoor Residual Spraying (IRS) have made any impact on the control of malaria or will ever reduce malaria transmission to low levels, hence the need for newer evidence-based ideas on the control of the disease. In support of this view, recent publications have emerged. These include the work of Okiro EA et al (1) titled "increasing malaria hospital admissions between 1999 and 2009"; TalisunaA et al (2) in the article titled "Malaria in Uganda: challenges to control on the long road to elimination. II.
The path forward" states that"the malaria burden is not declining and has likely increased in the last decade". Prosanna Jaganathan et al (3) in the article titled"Increasing incidence of malaria despite insecticide treated bed nets and prompt malaria therapy in Tororo Uganda, concluded the article by saying that despite reports of decreasing malaria morbidity and mortality across many parts of Africa, the incidence of malaria continues to be very high in Tororo, Uganda even in the setting of long lasting insecticide nets (LLINs) and artemesinin combination therapy (ACTs) and this incidence appears to be rising. Thus additional malaria control interventions among young children living in high transmission settings are needed". However such additional malaria control interventions are not known. Paul Edward Okello et al (4) in their paper titled variation in malaria transmission intensity in seven sites throughout Uganda" concludes that based on the observed behavior of the vectors insecticide treated bed nets will be highly effective in controlling malaria.
However in high transmission areas, additional measures will be needed to reduce the malaria burden to acceptable levels. Both these additional measures and acceptable malaria levels are unknown. Proietti C et al (5) states that malaria control remains a tremendous challenge in areas that have not benefited from large scale interventions, illustrated here by the district of Apac. Kigozi R et al (6) concluded their paper on residual indoor spraying that IRS was associated with a reduction in the malaria morbidity but had observed that "overall, the impact of IRS was less pronounced among patients 5 years or older" and this being the case, it cannot be a valuable method of control since it works for only a particular group of people and not for all. For these reasons this paper is written to describe the hitherto unknown phenomenon of diminishingreturns in the control of malaria by the bed net and IRS and to show the part so far played by the anti malarial medicines in the control of malaria which may provide an answer to Jaganathan P et al (3) on the additional malaria interventions they are interested in. However the findings of all these authors concur with the views of the author that malaria burden is continuing as a problem and is probably on the increase. 
Background
Malaria is the single curable disease in Uganda causing very significant morbidity and mortality as well as economic loss. Children under five years of age (Table  2 ) and pregnant women are particularly affected. In 1998, the then Director General of the World Health Organization, Dr. Gro Harlem Brundtland in her inaugural speech on May 13 th 1998 described malaria as "the single largest disease in Africa and a primary cause of poverty" (7) . Even today, this statement still holds. On the 14 th July 1898 two members of the Italian Parliament Giustino Fortunato and Leopoldo Franchetti in their circular letter to sponsor activity of Societa Italiana per gli Studi della Malaria described the disease as follows; "malaria disease leaves uncultivated two million hectares of land in Italy; it strikes more or less 63 provinces and 2823 municipalities. It poisons every year about 2 million inhabitants and kills 15,000 of them. It is impossible to estimate the economic loss to our country due to this infection" (7) . The same now applies to Uganda.
The control of malaria in Uganda revolves largely on the use of the bed nets and IRS which actually contravenes the three time honoured principles of disease control, namely vaccination, cure and quarantine and yet cure for malaria actually exists but is not used for the control. Therefore, our current methods for the control of malaria do not depend on the well known time honoured principles for the control of diseases which may perhaps explain the lack of success in the current control of malaria. However, the question whether the bed net and IRS will ever terminate the spread of this disease remains unanswered and the author expresses great scepticism in their value to eliminate malaria from the globe.
The use of mosquito net dates back to ancient times. It is documented in the Holy Bible in the book of Judith 10:21 "Holofernes was resting in bed under a mosquito net woven of purple and gold threads decorated with emeralds and other precious stones". Again Judith 13:9 states "She rolled his body off the bed and took down the mosquito net from the bed posts". During those days the mosquito nets were not used for the control of malaria since it was not known at that time that malaria was caused by a parasite nor was it known that it was transmitted by a mosquito as its vector but they were used to stop or reduce the nuisance and painful effects of the insect. The association of the mosquito and malaria was first established by Grassi and Ross in the year 1898, each working independently. It then became apparent that the removal of either the mosquito or the parasite or both from the man-parasite-mosquito cycle would terminate the transmission of the disease, hence the beginning of the scientific control of malaria. Thereafter, the mosquito was selected for destruction in order to control malaria.
Thus, the selection of the mosquito at that time for persecution and destruction, which has persisted to the present day unquestioned about its efficiency was, however dictated by circumstances of the day as the only option since the parasite could not be attacked because microscopes for its detection and anti-malarial medicines, apart from the then rare cinchona bark for its cure were not readily available to the common man, hence the concentration of action on the mosquito. It cannot be said that before selecting the mosquito for persecution or elimination any comprehensive experiments were ever undertaken since such work does not seem to exist. However after implicating the mosquito as the vector for malaria in 1898 a British Team including C. Low, LW Sambon and AJI Terzi in the summer of 1900 was based for three months at Castel Fusano, a highly malaria endemic locality near Ostia to verify the mosquito malaria hypothesis. (8) ( Figure  2 ) shows the British Experimental wire screened hut at Ostia which was used to protect the Experimental Team for three months from the bite of mosquitoes. Such small numbers cannot prove that the net is instrumental in the control of malaria. Even today, we cannot clearly state whether the bed nets and IRS will end the malaria saga. The bed net operates by providing a mere physical barrier which makes the mosquito-man-contact difficult while IRS reduces the mosquito population, thereby reducing the number of mosquito bites, infective and non-infective. Neither the net nor IRS have any lethal or other effect at all on parasites that may be existing within the body and which should be dealt with anti malarial medicines and yet we are bent on the destruction of the mosquito which is a mere vector but not the cause of malaria. Malaria is caused by parasites and if these are removed from the population with appropriate antimalarial medicines, the mosquito will have no source of infection and will therefore cease to be a danger as is the case in parts of the world where malaria existed but no longer exists but mosquitoes still exist there.
Methods and subjects
Search for records particularly of our own work on the incidence or prevalence of malaria in Uganda at different times was undertaken by the author and were looked at carefully compared and contrasted and any differences noted. Causal factors for any differences in prevalences such as altitude would be noted so that wild conclusions were not made. Findings that seemed to lead to no conclusions were also overlooked. We selected what we considered particularly relevant in the control of malaria which included the incidences or prevalence of malaria in the under fives, the ownership and use of bed nets, the spraying of the houses, the care seeking behaviour for the first place to seek care and the intermittent preventive treatment during pregnancy. The place of residence, whether rural or urban, the region of residence, mothers' education and wealth quintile of the households were also scrutinized and any deviation noted.
Results
The findings are summarized in tables 1-6 Nevill C., Ochen K., Munafu C., Bek'Obita D and Sezi C.L (9) during 1988 examined blood from 3,999 primary school children from 6 centres scattered throughout Uganda for malaria parasites, 3 and 20% had parasites.
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people of all ages in a sleeping sickness prone area of Buwenge for haemoparasites. The results are shown in Table 1 The results of care seeking behavior (Table 3a) were scrutinised with hardly any useful information but when the government and private hospital attendances were added together (Table 3) useful information came to light. In the mid-northern districts, namely Gulu, Amuru, Kitgum, Pader, Apac, Oyam, Lira, Amolatar and Dokolo, 31.6% of the households were exposed to IRS. It is in these same districts where the use of bed nets was highest at 77.8%. Furthermore, the prevalence of malaria in these districts was also the highest in the whole country at 62.5% by microscopy and 81.8% by RDT which is paradoxical. This brings out clearly what we refer to as the phenomenon of diminishing returns inspite of such high bed nets supply and usage and IRS which are considered the standard methods of malaria control and yet prevalence is the highest in the whole country.
The results of the prevalence of malaria among children aged 6-59 months by residence, region, mothers' education and wealth quintile are shown in Table 4 . Table 5 .7, page 54)
The other significant findings show some urban-rural variation in taking antimalarial medicines to prevent malaria during pregnancy. Women in urban areas are more likely to use malaria prophylaxis during pregnancy than women in rural areas. Also women with more education as well as those in higher wealth quintiles are more likely than women with no or little education and women in lower wealth quintiles to use malaria prophylaxis during pregnancy.
The findings of increased usage of prophylactic antimalarials by urban women compared to the rural, by women with more education compared to those with no education and by women in higher wealth quintiles compared to those in lower wealth quintiles have children with a lower prevalence of malaria although bed net ownership and usage and IRS coverage do not reveal significant differences in these groups. It still remains unclear how the mothers' malaria prophylaxis leads to a low prevalence of malaria in their children, in case it is the responsible factor.
The results of care seeking behaviour for the first place to report to are summarized in Table 4 which is derived from Table 3a .
Discussion
The children of urban residence (28.6%), of Kampala residence (17.4%), of mothers with the highest education (14.3%) and in the highest wealth quintile (33.3%) were found to have a lower malaria prevalence than the rural (56.0%), than those in the lowest wealth quintile (67.7%) or no education (55.8%), the differences being highly statistically significant, p< 0.001 in all cases. All these differences require a satisfactory explanation since they cannot be attributed to chance and neither to bed nets, treated or untreated or IRS since it was observed in the survey that there are no significant differences in long lasting insecticidal nets ownership and usage by rural and urban residence or by wealth quintile. Therefore the significant differences in the prevalences should be divorced from bed net ownership and use. IRS (Table  5) ,is also very unlikely to have been responsible for the differences in malaria prevalences since the report summarizes it as "there is very little difference by urban or rural residence or by wealth" [Page 34, (UMIS, 2009)]. However, the findings in the mid-northern districts of Uganda make it absolutely clear that it is in the districts where the percentage of households sprayed in the previous 12 months prior to the survey was highest in the whole country at 31.6% (Table 5 ) and that is also the same districts where the percentage of households sprayed in the previous 12 months prior to the survey or having at least 1 insecticide treated net was highest in the whole country at 77.8% is paradoxically where the highest prevalence of malaria was found at 62.5% by microscopy and 80.1% by the Rapid Diagnostic test. While the report is silent about this paradoxical finding, it raises pertinent issues why this phenomenon of diminishing returns should occur and whether either indoor spraying of houses or the use of bed nets or both are truly control measures for malaria in a heavily endemic area for malaria where around 80% of the under fives are having parasites. With such findings in an area where large numbers of nets have been used and IRS applied, it is hard to convince anybody that those are genuine measures for the control of malaria.
When one looks at Figure 1 and notices the numbers of cases reported for the years 2009 and 2010, they are well above 12,000,000 per annum for the whole country. The concern then about whether these are effective methods for the control of malaria on the ground becomes greater. Considering the work that has been done especially in the North of Uganda and the resources hitherto used, if the measures were actually effective malaria ought to have been reduced significantly. For these reasons a critical appraisal of the methods for the control of the disease become essential since we should not be forced to believe that bed nets and IRS will ever produce a dent in the malaria picture in Uganda. Malaria in Uganda is endemic which means it is "in us" and not epidemic or "upon us". Therefore we need to remove the parasites which are already established in us with anti-malarial medicines instead of providing bed nets and IRS which seem to conserve the disease in the population.
The findings in table 3 show that the urban (77.4%) and Kampala City (62.4%) residents and those in the highest wealth quintile (63.8%) seek care in larger numbers than the rural residents (31.3%) and those with the lowest wealth quintile (25.1%) from both government and private hospitals and therefore get proper anti-malarial medicines prescribed by qualified medical doctors hence the lower prevalence of malaria among their children. It is therefore the anti-malarial medicines given to their children that are responsible for the low prevalence of malaria and not the use of bed nets or IRS since use of these shows no differences in these two groups of the high and low prevalence of malaria. From these findings, we can conclude that the control of malaria currently going on in Uganda is most likely due to antimalarial medicines used for therapy and unlikely to be due to bed nets or IRS since there is no evidence to show that it is due to bed nets or IRS.
The anti-malarial medicines have demonstrated their effects in the urban and wealthy children. We too should take advantage of their action instead of concentrating on bed nets and IRS. Furthermore, the value of the bed-net as a good control measure of malaria is further thinned down when we realize that in scenarios of very high prevalence such as in the Mid-northern districts of Uganda where more than 80% of the under-fives have parasitaemia, a supply of 100 bed-nets will target to protect only less than 20% of the children since 80% of under-fives actually do not need the protection since they are already infected. In such a case, evaluation of the outcome will be based on less than 20% and may therefore not be easily noticed, hence the reality of the phenomenon of diminishing returns in the control of malaria using bed nets. This also explains its causation. Since prevalence in some places are already above 80%, as demonstrated in Table 1 and 4 it is not inappropriate to state that the higher the prevalence the less the numbers to be protected. In such scenarios, supply of nets with intent to protect the population is a mere "much ado about nothing" and there is need for serious urgent review of malaria policy by governments. The results of the malaria status especially in the Midnorthern districts cannot be described as a success story and it is sufficient enough to cause change of policy since their authenticity cannot be doubted and this should be done before they are relegated forever into the archives of history and completely forgotten.
At the present time, the indirect methods of control targeting the vector are cherished and valued as is the custom. However, there is need to re-evaluate the hospital records and see whether there is any realistic control of malaria on the ground, but Figure 1 shows that there is hardly any control of malaria. The whistle is blown and it is for the government through its Ministry of Health and partners to respond.
Countries like England had malaria. The disappearance of the disease was not caused by bed nets or IRS. S P James states as follows about the disease in 1929; "The diminution of local malaria in England was due neither to natural causes nor to the intentional application of any particular preventive method reputed to be specific, but to progressive improvements of a social and public health character (10) . In Uganda, a similar happening is already taking place as well brought out by the prevalence of malaria among the urban compared to the rural children and the wealthy against the less wealthy, these being the "progressive improvements of a social and public health character referred to by SP James
Recommendations
In the circumstances recommending presumptive treatment for all to remove the source of infection, the malaria parasite from the population, using antimalarial medicines there by depriving the mosquitoes the source of infection to carry to the people, should not be met with hostility since it is already acceptable for pregnant mothers. However, the chemotherapeutic agent need not be the same and a single dose of an effective medicine against parasites and gametocytes would be ideal, for best compliance. Screening for parasites should be avoided if the programme is to take off and be sustained since the disease prevalence is already above 54% (Table 4 ). Sezi C.L. (2004 ) had earlier suggested so (11, 12) . This approach on its own if well done should be sufficient to control malaria and should not be done with methods that have failed to control the disease.
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